Substance P degrading systems of rat parotid and hypothalamus.
Inactivation of substance P and its C-terminal hexapeptide analog [p-Glu6]substance P6-11 was studied in rat parotid and hypothalamic slices. It was found that in the parotid slice system the decay of substance P induced K+ release occurs concurrently with a decrease in the biologically active concentration of the peptide in the medium. The inactivation was further studied using [p-Glu6]substance P6-11 as substrate in the parotid and in the hypothalamic slice systems. In both tissue preparations the hexapeptide is degraded to small peptide fragments by metalloendopeptidase. Separation of the peptide fragments by high performance liquid chromatography and determination of their amino acid composition showed that in the hypothalamic slice system the major cleavage of the hexapeptide analog occurs between Phe8-Gly9 with minor cleavage sites between Phe7-Phe8 and Gly9-Leu10. In the rat parotid slice system the major cleavage occurs between Gly9-Leu10 with a minor cleavage site between Phe7-Phe8. The degradation of the hexapeptide analog in the hypothalamic system was inhibited 77% and 67% by treatment with 1 mM p-chloromercuriphenylsulfonate and p-chloromercuribenzoate, respectively, whereas in the parotid system these reagents inhibited the degradation of the hexapeptide only by 15% and 8%. These results may indicate that different proteases in the parotid and hypothalamus are involved in degradation of substance P. Kinetic studies, including the use of various inhibitors as well as competition by the peptide hormones somatostatin, LHRH, TRH and Leu-enkephalin-NH2, revealed that in both tissues the hexapeptide analog is a preferred substrate for degradation by protease of considerable specificity towards the C-terminal sequence of substance P. It is suggested that this metalloendopeptidase may be important in the termination of the substance P response.